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Mpepucnosue

Lienn n npuHumnbl ctaHgapTusauum B Poccuiickoii ®egepauun ycTaHoBAeHbl ®efepasibHbiM 3aKOHOM
oT 27 pekabps 2002 r. Np 184-93 «O TeXHUYECKOM perynpoBaHumn», a npasuia NpUMEHEHNS HaLMOHa TbHbIX
cTaHgapToB Poccuiickoli ®epepauum — FOCT P 1.0—2004 «CtaHgapTusauus B Pocculickoin @epepauun. Oc-
HOBHbIE NOMOXEHNSI»

CBefieHus 0 cTaHaapTe

1 PABPABOTAH OTKpbITbIM akUMOHEepHbIM 06LLecTBOM «Hay4yHo-nccnenoBaTebCkuii 1 KOHCTPYKTOPC-
KNI MIHCTUTYT XMMUYECKOTO MallMHOCTPoeHusi» (OAO HUNXNMMALLY); 3akpbITbiM aKLMOHEPHBLIM 06LLLECTBOM
«[MeTpoxum NHXUHUPUH» (SAO MeTpoxum VIHXMHUPUHT); OTKPbITbIM akLMOHEepPHbIM 06LLecTBOM «Bcepoccuiic-
KU Hay4yHO-UCCneAoBaTeNbCKMi N NPOEKTHO-KOHCTPYKTOPCKUIA UHCTUTYT HedTAHOro MallMHOCTPOEHUS»
(OAO BHUMHE®TEMALL); ®enepansHoii cy60i No 3KOM0rMYeckoMy, TEXHO/IOTMYECKOMY U aTOMHOMY Hafj-
3opy (PoctexHaasop)

2 BHECEH TexHuuyeckuMm KOMUTETOM NO cTaHgapTu3auun TK 260 «O60pyaoBaH/e XuMnieckoe n Hedpte-
rasonepepabarbiBatoLLee »

3 YTBEPX/EH W BBEAEH BAEVNCTBUE MMpukasom deaepansHOro areHTCTaa No TeXHUUECKOMy pery-
NINPOBaHUI0 U MeTposiormm oT 27 aekabps 2007 r. N»503-cT

4 B HacTosLLEeM CTaHAapTe yYTeHbl OCHOBHbIE HOPMATVBHbIE MOMOXEHUS CNefyoLnX MexayHapoaHbIX 1
eBponelickmx cTaHaapToB: AupekTusbl 97/23 EC EBponelickoro MapnameHta n CoBeTta oT 29 masa 1997 r. no
CONMXEHNI0 3aKoHOoAaTe IbCTB rOCyAapcTB-4/IEHOB, Kacawlleiica o6opyaosaHus, paboTalowwero nog gasne-
Huewm; EH 13445-3:2002 «Cocygbl, paboTatoLyme noggasneHvem. Hactb 3. PacyeT» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

5 BBEJEH BIEPBbIE

MHopmaLmsi 06 M3MEHEHUAX K HACTosILLeMY CTaHAap Ty Ny6nKyeTCsl B €XerofHo 13gaBaemMoM WH-
¢hopMaLOHHOM yKasaTene «HaunoHasbHble CTaHAapThi», @ TEKCT U3MEHEHW N NONPaBOK— B XXEMECSYHO
13faBaeMblxX MH(OPMALMOHHBIX yKa3aTensax «HaumoHalbHble CTaH4apThi». B ciyyae nepecMoTpa (3ameHbl)
WM 0T MeHbl HACTOSALLEr0 CTaHAapTa CooTBeTCTBYLLee yBeaoMeHe 6yaeT ony6/MKOBaHO B exeme-
CSIYHO U3aBaeMoOM MH(POPMALMOHHOM yKazaTene «HaunoHabHble CTaHgapThi». COOTBeTCTBYOLWas UH-
chopmMauysi. yBeloMIeHNE Y TEKCT bl PAa3MELLAI0 T Cs TakKkKe B MH(OPMALMOHHOR cucTeme 06LLero nosb308a-
HUSA — Ha ohuLManbHOM caliTe ®efepanbiloro areHTCTBa N0 TEXHUYECKOMY PeryiupoBaHuio U MeTposio-
rMmB ceTu MIHTepHeT

© CtaHgapTuHdopm. 2009

HacToswwii cTaHAapT HE MOXET GbITb NOMHOCTLIO UM YACTUYHO BOCMPOW3BEAeH, TUPaXKMPOBAH 1 pacnpo-
CTpaHeH B KayecTBe ohMuMasibHOrO n3gaHus 6es paspelleHus degepasibHOro areHTCTBa No TeXHUYecKoMy
perynnpoBaHunio 1 METPOOTN
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HALULWOHANBbHBIN CTAHOAPT POCCWUMNCKOW SOEALEPAULUNN

Cocyabl 1 annaparsl
HOPMbI 1 METOAbl PACUHETA HA MNMPOYHOCTb

YKponieHue oTBepCTUii B 06evaiikax U JHULLax Npyu BHYTPEHHEM U BHELIHEM AaB/eHusx. PacueT Ha
NPOYHOCTb 06evYaek 1 AHWLY NPY BHELIHUX CTATUYECKUX Harpy3Kax Ha WTyLep

Vessels and apparatus. Norms and methods of strength calculation. Reinforcement of openings in shells
and heads under internal and external pressure. Strength calculation of shells and heads under external
static loads on the nozzle

[ata BBegeHna — 2008—04—01

1 O6nacTb NpUMEHeHNs

HacTtosiwmin cTaHAapT ycTaHaBMBaeT HOPMbI M METOAbI pacyeTa Ha NPOYHOCTb YKPENeHNsi OTBEPCTUIA B
LUANHAPUYECKUX M KOHUYECKUX 0b6euvaiikax, KOHUYECKMX Nepexoaax, BbIMyK/bIX AHNLLAX U KPbILLIKaX COCY0B 1
annapaToB, NPUMEHSIEMbIX B XMMUYECKOW, HedbTerasonepepabarbiBaroLeli U CMeXHbIX 0TPaCcsX MPOMbILLIEHHO-
CTU. paboTatoLwmx Noa A4eNCcTBUEM BHYTPEHHETO UM HAPY>XHOTO AAB/IEHUS.

B cTraHfapTe npyvBeAeH MeTo pacyeTa Ha MPOYHOCTb 06evaek U AHULL, MPU BHELLHUX CTaTUYeCKUX Harpys-
Kax Ha Wwryuepsbl.

HacTtosawmii cTtaHgapT npumeHsieTcsi coBMecTHO ¢ FOCT 52857.1 nTOCT P 52857.2.

2 HopMaTMBHbIE CCbIJIKM

B HacTosALweM cTaHAapTe MCNO/Ib30BaHbl HOPMATUBHbIE CCbISIKM Ha CriefyloLmne cTaHbapThl:

FOCT P 52630—2006 Cocyabl 1 annapatbl CTasibHble cBapHble. ObLLMe TeXHu4eckne ycnoBus

FOCT P 52857.1—2007 Cocyabl 1 annapatbl. HopMbl 1 MeTOAbI pacyeTa Ha NnpoyHocTb. Obuine TpeboBa-
HUA

FOCT P 52857.2—2007 Cocyab! 1 annapatbl. Hopmbl 1 MeTOAb! pacyeTa Ha MPOYHOCTb. PacyeT unavHapu-
YeCKNX U KOHNYeCKnx obeyaek, BbIMyK/bIX N MNIOCKNX AHULL W KPbILLEK

NMpumeyvyaHune — MNpn NONb30BAHUN HACTOALMM CTAHAAPTOM LieN1ecoo6pasHo NPoBepUTh AeiNCTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(POPMALMOHHON cucTeme o6LLETO NOMb30BAHUA — Ha OhuLManbHOM caiiTe defepasbHOro areHT-
CTBa MO TEXHUYECKOMY PEry/MPOBaHWI0 U METPOIOrM B CETU MHTEPHET UM MO EXErO4HO U3faBaemMomy UHopmauu-
OHHOMY ykaszaTesnto «HaLunoHabHble CTaHAapTbI», KOTOPbI 0Ny6MKOBaH NO COCTOSHMIO Ha 1 siHBapsA TekyLiero roga, u
N0 COOTBETCTBYHOLLMM EXEMECAYHO WU3LaBAEMbIM UH(OPMALMOHHBIM yKa3aTesnsmM, ony6/MKOBaHHbIM B TEKYLLEM roAy.
Ecnu ccbinoyHblii cTaHAapT 3aMeHeH (M3MeHeH), TO Mpu No/b30BaHUN HACTOALMM CTaHAAPTOM cnejyeT PyKOBOACTBO-
BaTbCS 3aMEHSIOWMUM (M3MEHEHHbIM) CTaHAAPTOM. ECNW CCbINOYHLIA cTaHAapT OTMEeHeH 6e3 3amMeHbl, TO NOJIoXKeHne, B
KOTOPOM faHa CCbiNKa Ha Hero, NPUMeHsIeTCA B YacTW, He 3aTparnBaioLeii 3Ty CCbinky.

3 O603HayeHusn

B HacTosLemM cTaHAapTe NPYMEHeHbI crieytoLine 0603HaYeHNs:

A — pacuyeTHas nnowab Bblpe3aHHOro CeveHus, CM. PUCYHOK A. 1 (npunoxeHne A), MM2,
A, — nnowagb yKpennsoLero ceYeHns BHeLLHen YacTu wryuepa, Mm2;

A2— nnowajb NonepeyvyHoro CeYeHns HaknagHoro KonbLa, MM2;

A3— nnowaab ykpennaiLero ce4eHns BHyTPeHHeR YacTu WTylepa, Mm2;

M3gaHne ohuunansHoe
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b— MUHUMaNbHOE paccTosiHME MeXAY HapYXXHbIMW NOBEPXHOCTAMM ABYX COCEAHMX LUTYLLEPOB, CM. PUCYHKU A.2
M A.3 (npunoxeHue A), n3mepsiemMmoe No NOBEPXHOCTMN YKPEN/IAEMOro 3/1IeMeHTa, MM;
C — cyMMa npubaBoK K pacyeTHO TONLLMHE CTEHKM 06evalikn, nepexofa unv fHuLa, Mw;
cs.ct\ c§ — cymma NnpmbaBoOK K pacyeTHOW TO/LLMHE CTEHKM WTyLepa, MM;
cs, .c4' C | npnbaBKa Ha KOPPO3WIO K pacyeTHOW TO/LLMHE CTeHKN WTyLepa, MM;
O — BHYTPEHHW AnameTp LWINHAPUYECKO 06evalikn v BbiNyKIoro AHNLLA, MM;
D, — BHYTPeHHUIA AnameTp KOHMYeCKol obeyaiikm (nepexoaa Uim fHuLLa) No LEHTPY YKPENIsSeMoro 0TBepCTyHs.
CM. PUCYHOK A.46 (Npunoxexue A), MM;
Dp.Dp, D "— pacueTHble BHYyTPEeHHWE AnamMeTpbl YKPENIAEMOro a/ieMeHTa, MM,
Dc— cpefHwuii anameTp o6evaitku y oTBepCTuUs, MM;
02— HapyXHbIil iuameTp HaKNagHoro KonbLa, Mm;
d. d'. d"~ BHyTpPeHHMe AnamMeTphbl WTYLEPOB, MM;
dO— HaunbonbLUKii pacyeTHbIN AMameTp OTBEPCTUS, HE TPEOYIOLLEero AONOMHUTENBHOIO YKPENIEHNS, MM;
d@— pacueTHblii gnameTp, MM;
¢/, — 60/bLIas 0Cb 0BA/IbHOTO OTBEPCTUSA, MM;
d2— manas ocb 0BasIbHOro OTBEPCTUSA, MM,
dp— pacueTHblii AuamMeTp OTBEPCTUSA, MM;
dc— cpefHuii gnameTp wTyLepa, Mv;
0 — paccTosiHMe OT Kpas LWTyLepa 40 BHELIHEro Kpas fHuLLa, CM. pUCyHOK A.5a. 6 (npunoxeHue A), MM;
F, FXx— oceBas u nonepeyHas cunbl, AeiicTBytOLLME Ha WwTyLep. H;
K,,K2 Kb— koadpcpmuneHTsl;
LO— LwumpurHa 30HbI yKpenaeHus, npuerawLLein K Wwryuepy, npy oTCYyTCTBUM HAKNaLHOrO KO/bL@, CM. puUCy-
HOK A.1 (npunoxeHue A), Mm;
LK— paccTosHue oT Hapy>XHOW NOBEPXHOCTY LWTyLepa A0 6anxaiiliero HecyLero KOHCTPYKTVBHOTO 3/1IEMEHTa,
CM. PUCYHOK A.4 (MpunoxeHue A), MM;
L2— pacyeTHas LWMpVHA 30HbI YKPENIEHNS NpW UCNOMb30BaHNM 06LLEero HakNagHoro konbLia Ans AByx oTBep-
CTUIA. MM;
/ — ncnonHWTEeNbHaA WMPUHA TOPOOGPAa3HON BCTaBKW UV BBAPHOTO KOMbLA, MM;
/p— pacyeTHas WMprHa 30Hbl YKPenIeHUsl B OKPECTHOCTU LTYLiepa nav TopoobpasHoii BCTaBku, MM;
[, 1".13./13 /3— vncnonHuTeNnbHas ANVHa WTYLEPOB, CM. pUCYHKU A.6 1 A.7 (NpunoxeHune A), Mm;
H — BHYTpPEHHAS BbICOTA S/I/IMNTUYECKON YacTy AHULLA, MM;
fip, 118.138. I3p, I3\ /F*— pacyeTHble ANUHbI WTYLEPOB, MM;
P— vcnonHutenbHas WYPUHA HaKNagHOro KobLa, MM;
/20— pacyeTHas LWMpKUHA HaK1agHoro KonbLa, M,
M, My. M2— un3rubarouyme v KpyTSLIME MOMEHTHI, iIecTBYOWME Ha WTyuep. H Mwv;
p — pacyeTHOe AilaBnieHne B cocyfe unu annaparte. MMa;
[p] — monyckaemoe gasnieHne B 3/leMeHTax cocyjoB 1 annaparos, MMa;
(Pin— ponyckaemoe fgaBneHue B npegenax nnactmyHoctn, Mra.
(pjf — ponyckaemoe faBneHune B npegenax ynpyroctu. MMa;
R — HanbonbLUnii BHYTPEHHWIA paauyc BbINyKI0ro AHMLLA, MM;
RH— paguyc KpyroBoro HaknafHoro konbLa npy COBMECTUMOM YKpenieHN 0TBePCTUid, CM. pucyHok A.8 (npu-
noxeHue A), Mm;
R'— pagnyc HECMMMETPUYHOTO HaKNaAHOTO KO/bL@ 0KOM0 0TBEPCTUS AuaMeTpoMm d. CM. pUCYHOK A.8 (Npunoxe-
Hue A), MM;
?'— pafmyc HECMMMETPUYHOTO Hak/1aAHOro KoJbLia OKOJ10 0TBepCTus AnameTpom d". cMm. pucyHok A .8 (npuso-
XeHue A), MM;
R, — cpeaHuii paguyc obevaikn unm gHuwa y wryuepa, Mm;
r— paguyc oT60pTOBKM MSIMTOPOEOI YacT TOPOO6GpPa3HOI BCTaBKU, CM. pUCyHKM A.9 nA. 10a (NpunoxeHne A),
MM;
S — WCMNONHWUTENbHASA TOMWMHA CTEHKM 06eyvaiiku, nepexoja unu gHvwa, mm;
Sp— pacyeTHas To/WMHa CTEeHKM o6evalikn, nepexoda uam AHuWa, M:
S,,S,' S*— UCMONHUTENbHbIE TOMLMHbLI CTEHOK LUTYLLEPOB, MM;
Sip. s} sT¥— pacyeTHble TONLWMHbI CTEHOK LWUTYLLEPOB, MM;
$2,52,5S2 — UCMOJMIHUTE IbHbIE TOMLWMHBI HAKMNaAHbIX KOMel, MM;
$3 53.53"— UCNOMHUTENbHbIE TOMLMHbLI BHYTPEHHUX YacTeil WTyLepoB, MM;
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t— ANMHa OTBEPCTUA B OKPYXHOM HanpasneHun, CM. pucyHku A.116. 1 (npunoxeHve A), Mwm;

V. V, — Koa(h(pULMEHTBI MOHMKEHWNSA NPOYHOCTHU:

X — paccTosiHMe OT LieHTpa yKpenisemoro oTBepcTus 4,0 0CY 3IMNTUYECKOTO AHNLLA, MM;

a — MonoBMHa yrna nNpu BepLUMHE KOHUYEeCKOW obeyariku.

P— yron mexgy nuHuen, coeguHsioLLeli LeHTpbl ABYX B3aMMOBMSAOLNX. N obpa3sytoLein obevaiiku, CM. pucy-
HOK A.3a (npunoxeHue A),...";

y— Yronl MexXay OCbi HAKMOHHOIO LTyLepa v HOpMasbio K MOBEPXHOCTY LUANHAPUYECKOW NN KOHNYECKO
ob6euvaiiku, a Takke BbIMYKI0ro AHMLA, CM. pucyHkn A.116 n A.53 (npunoxeHve A)...." ;

Xn, Xr. X3- x | y2-X> Xi\ Xr- X3'— OTHOLWIEHMS AONYyCKAEMbIX HANPSXEeHWA:

p— MonpaBoYHbI KOIWDULMNEHT;

[0o]— monyckaemoe HanpsixeHue Ans MaTepuana obeyvaiikv, nepexoaa Unm gHuLa npu pacyeTHoON Temneparype.

MMMa;

(a], — ponyckaemoe HanpspKeHve 418 maTepvasia BHELWHel YacTu WwTylepa npu pacyeTHol Temnepatype. Mra;

(o]2— ponyckaemoe HanpsXXeHve ANS MaTepvana HaknagHoro Konbla npy pacyeTHoW Temnepatype, MMMa;

(0]3— ponyckaemoe HanpskeHve AN matepuana BHyTPEHHEeR yacTy wrylepa npu pacyeTHOW TemnepaType.

MMa;

[T] — ponyckaemble HanpsxeHusa U3 ycnosus cpesa. MMa,;

®— k03athPMLMEHT NPOYHOCTN CBAPHBIX COeAVHEHNIT 06evaeK 1 fHNLL;

d. . b"— KO3PPMLMEHT NPOYHOCTY NPOAOSILHOTO CBAPHOTO COEANHEHNS LITYLIEPA,;

®— yron mexay NoCcKoCTbo, NPOXoAsLLEel Yepes NPOLO/IbHbIN LLIOB M OCb LUTYLIEpa, ¥ N/I0OCKOCTbI0 MPOA0/IbHO-
ro 0CeBOro ceveHusi obeyalikn, cM. pUcyHok A.12 (npunoxexue A),...°%;

®'y '— yron mexgy nioCcKoCTbio, MPOXOAALLEN Yepes 0Cb U NPOAObHBIN LLOB LUTYLEPa, ¥ NI0CKOCTbIO, MPOXO-

AAlleli Yepes IMHWIO0, COeANHSAIOLYIO LIeHTPbl OTBEPCTUI, CM. PUCYHOK A.12 (npunoxeHue A)....B;

to— yron mexgy 60/bLUOl OCbI0 0Ba/IbHOTO OTBEPCTUSA U M/IOCKOCTLIO, NPOX0oAsLL el Yepes oCcb 06evaiiku cocy-

Aa. cM. pucyHoK A.13 (npunoxeHue A)....

4 O6uwme NonoxeHus

4.1 /13n0oXeHHble B CTaHJapTe MeToAbl pacyeTa OCHOBaHbl Ha Teopun NpeaenbHOro paBHoBecus (npeaesb-
HbIX Harpy3ok). Teopus NpefesibHOro paBHOBECUSA NpeanonaraeT, YTo MaTtepuast B yC/I0BUAX SKCNyaTauum nna-
CTuueH. MepeyeHb Takux ctaneli u MuHUManbHas TeMnepaTypa npMMeHeHus], Korga ctanb coxpaHsieT Heobxoau-
Mble nnacTuyeckue cBoiicTBa, npuBegeHbl B TOCT P 52630. AHanoruyHble AaHHble NpyBeAeHbl B HOPMAaTUBHbIX
[OKYMEHTax Ha CoCyfibl M annaparbl U3 LiBETHbIX METaJ1/I0B— a/IlOMUHUA, MeAN, TUTaHa, HUKENSA U UX Cr/1aBoB.

B Tex cnyuasx, korga matepuan HennacTUYHbIA Uan No kakMM-nnbo ApyruM napameTpam U ycroBUSM
IKCnyaTaLuumn He BbIMOMHAIOTCA YCNI0BUS MPUMEHEHUSI HACTOSLLEro CTaHJapTa, TO pacyeT criedyeT NpoBoAnTb
no FOCT P 52857.9 nn60 no cneunanbHbIM MeToA4am pacyeta.

4.2 Mpegensl NPUMeHeHUs pacyeTHbIX hoPMY/1 OrpaHNYMBaIOTCA YCI0BUAMM, NPUBELEHHBIMU B Tabnuue 1.

Ta6nuuya 1

Ycnosue npumeHeHus GopMyn ANS pacuyeTa yKpenseHus oTBepcTuil B

HanvmeHoBaHune

napamerpa UMANHAPUYECKNX KOHMYecknx obGevailkax, 3INNUNTUYECKNX AHMUWLAX Chepuyeckux u Topo-
o6evaiikax nepexogax Wnu gHuax (KpblLWKax) chepnuecknx gHuuax
(KpblWKax) (KpbllWKax)
OTHOWweHNe gnameT- d.- 2c
pos’) P ¥yin dp _2Cs "10 op-2¢>,0, 0p-2c> _os
o, D D '
OTHOLIJeHVIeT(?'ﬂLLWIHbI s-c, o1
CTEHKN o6eyaiikn nnm D, Jcosa T T sa1l

[OHULWA K fuameTpy

'1lMpun pacyeTe Ha NPOYHOCTbL 06evaek 1 JHWLL, NPU BHELLIHUX CTATUYEeCKUX Harpyskax Ha WTyuep AN UuanHapu-
Yyeckux n KoHu4veckux obevaek diD < 0.8. ana AHWLW, 1 KpbllweKk — dID < 0.6.
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4.3 Mpy ycTaHOBKE HaK/TOHHBIX LUTYLLEPOB C KPYrOBbIM NOMEPEYHbIM CEYEHNEM Ha LIUIMHAPUYECKNX 0be-
Yalikax MeTo/, pacyeTa YKpenjeHusi OTBEPCTUIA NPUMEHNM, ec/in yrony(cM. pucyHok A.116) He npeBbilaeT 45%
a OTHOLLIEeHMe oceli 0BasibHOro 0TBepcTUsi 6, n d2(cM. pucyHok A.11a) yaoBNeTBOpsET YC/0BUIO

(D

3TV orpaHnyYeHnst He pacnpoCTPaHATCA Ha TaHreHLasbHble WTyLUepbl (CM. pUCyHOKA. 11B), Ha HakMNoH-
Hble LWTYLEepbl, OCb KOTOPbIX SIEXUT B M/IOCKOCTW MOMEPEYHOro ceueHuss obevaiikv (CM. pucyHok A.11r). na
CMeLLeHHbIX (HeLeHTpasIbHbIX) LWTYLLEPOB Ha INUNTUYECKUX AHULAX Yrony (CM. pUuCcyHOKA.5) He Ao/keH npe-
BblLIaTbL 60°.

4.4 PaccTosiHve oT kpas wTyLepa A0 Kpas BHeLLIHel NOBepPXHOCTU cdepnyeckoro HeoTbopToBaHHOIO U
Topocthepnyeckoro AH1LLAa, U3mMepsemMoe no NpoekLMn o6pasytoLeil Ha NN0CKOCTY OCHOBaHWA fHULA, LO/HKHO
6bITb He MeHee BT [0,10 (O + 2s); 0.09 (O ¢ s)].

Mauible 0TBEPCTUSA, AvameTp KOTOPbIX Y40BNETBOPSET YC/I0BUIO

d0 <max[(s c); 02"Dp(s - c)l. @)

JonyckaeTcs pasmeLlaTtb B KpaeBoi 30He BbINyK/bIX AHMLL, 6€3 cneynasibHbIX pacyeTHbIX N aKCnepuMeHTaslb-
HbIX 060CHOBaHWIA.

Mpu pasmeLleHnn 0TBEPCTUI B KpAeBOW 30HE LIUAMHAPUYECKUX 1 KOHUYECKMX 06evaek Heo6Xxoanum yyeT
OrpaHUYeHuit, ykasaHHbIx B 5.1.5.4.

B kpaeBoli 30HE INAUNTUYECKUX U MONycheprnyecknx gHULL AONyckaeTCa pasMelleHne oTBepcTuin 6e3
OrpaHNyeHui.

4.5 PacuyeT Ha NPOYHOCTL MPU BHELUHUX CTATUYECKUX Harpy3kax npuMeHnm Ans WTyLepos, HOpMabHO
pacnosioXeHHbIX K NOBEPXHOCTN 06eYaeK NN JHULL.

5 Pacuer YKpensieHna oTBepCcTnud npu BHYTpPpeEHHEM U BHELWWHEM AaB/1EHNAX

5.1 OcHoOBHble hopMy/bl pacyeTa

5.1.1 PacueTHble guameTpbl

[nameTpbl yKpennsemMbiX 3/1eMEHTOB BbIYMCASAIOT N0 hopmynam;
- ANA UMNNHAPUYECKOA obevaliiku

(©)]
- NS KOHUYECKOI 06evaiiku, nepexoaa v fHuLLa

)
- ANSA 3NNUNTUYECKUX JHULL,

®)
- ANA 3NAUNTUYEeCKMX axnw, npu H =0.25D

®
- NS chepryeckmx AHNLL, a Takke Topocdepnyecknx fHULL BHe 30Hbl OTGOPTOBKYM

Op=2R. ]

rae R — ansa topocepuyeckmx gHuw, onpegensatoT no FOCT P 52857.2.
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51.11 PacueTHbIll fuameTp 0TBEPCTUA B CTelike obevaiiku, nepexoia uav AHULWa NPy Hannumm WryLepa ¢
KpYr/ibIM nonepeyHbIM cevyeHnemM, 0Cb KOTOPOro coBnajaeT C HOPMasibio K MOBEPXHOCTM B LieHTpe 0TBEPCTUA [CM.
pucyHok A.4. A.56. A.6 (npunoxeHune A)] nim KpyroBoro oTBepcTus 6e3 wrylepa, BblYMCAAT no hopmyrie

do=d + 2c,. ®)

PacueTHbIl AgnameTp 0TBEPCTUS AN LWTYyLEepa, 0Cb KOTOPOro /IEXUT B MIOCKOCTW NMOMNEPEYHOro cevyeHust
LUUANHAPUYECKON NN KOHMYECKO obevaiikn [cM. pucyHoK A.11B. T (npuioxeHue A)], BbIYUCAAOT No hopmyne

dp = max {d: 0,5f) + 2c,. 9)

PacueTHbIVi gnameTp OTBEPCTUA 419 CMELLEHHOTO LWTyLepa Ha 31MNTUYEeCKOM AHNLLE [CM. pUCyHOK A.53
(npunoxeHune A)] BbIYUCAAIOT No hopmyne

d + 2c,
4> =
J 2+ f (t0)
v°pld
5.1.1.2 Mpy HANMYMM HAKNOHHOTO LUTYLepa C KPYr/ibIM NonepeyHbIM CeYeHNeEM, Korga 60/bLuas o0Cb 0Baslb-

HOro oTBepCTHs ¢ 06pasytoLLeli o6eyaiiku cocTaBsieT yron LW [cM. pucyHok A.11a (npunoxeHue A)], pacueTHbiii
[AMameTp OTBEPCTUS BLIYMC/AIOT MO popmysie

d0=(d +2cs) (1 ¢ tg2y cos2 ). (11

[nsa unnuHapuYecknx 1 KOHMYecknx obevaek, korga ocb WTylepa [cM. pucyHok A.116 (npunoxeHue A)]
NeXUT B N/IOCKOCTN NPOAOBHOIO ceveHunst obevaiikm (co=0). 1419 Bcex 0TBEPCTUIA B chepuyecknx n topocde-
pUYECKMX AHMLLAX pacyeTHbI AuameTp BbIYMCAIOT No hopmyne

d + 2cs

P = coszy (12

PacueTHblii AnaMeTp 0BasibHOr0 OTBEPCTHS AJ151 NePrEeHANKYNSAPHO PACMONIOKEHHOTO LUTYLIepa K MOBEPXHO-
cTu 06eyalikv BbIUMCAAOT No oopmMysie

, (<*1» ZCgXd, +d2 +4c¥)

cp=(d2 + 2c*
p=( ) 2(d2 + 2csf

(13)

s BbINYKNbIX gHULY, o= 0.

PacueTHblii fuameTp 0TBepCTUS A4/1s1 LTYLEpa C KPYr/ibiM NONepeyHbIM Ce4eHneM, 0Cb KOTOPOro coBnagaeT
C HOpMaJ1blo K MOBEPXHOCTY 06euaiiki B LLeHTpe 0TBEPCTUS, NPY HANMYMKM OTGOPTOBKM UM TOPOOGPA3HOI BCTaBKM
BbIUNCAISIIOT MO hopmysie

6p=c/+ 1.5 (r-sp) +2cs. (14)

5.1.2 Ko3adp(puUMEHT NPOYHOCTU CBAPHbIX COeANHEHMN

Ecnu ocb cBapHOro wBea o6evaikun (gHYLWa) yaaneHa oT HapyXHOM NOBEPXHOCTU LTYyLiepa Ha paccTosHue
60nee Yem Tpu TO/LWMHBI YKPENISEeMOro afieMeHTa 3s [cM. pucyHok A.4 (npunoxeHue A)], To koadpmumneHT
NMPOYHOCTM 3TOrO CBAPHOTO COEAVHEHUSI NPY pacyeTe YKpenneHus oTBepCcTuii cnegyeT npuHumath w= 1. B uc-
KMYNTENbHbIX CyYasx, Korga cBapHoi LLOB NepecekaeT OTBEPCTME UM YAaNeH OT Hapy>XHOW NOBEPXHOCTN
LWITyLepa Ha paccTosHne MeHee 3S. MPUHUMaoT 1B 3aBMCUMOCTU OT BMAA M Ka4ecTBa CBapHOro LBa.

Ecnv nnockocTb, Npoxoasiias yepes NpofosibHbIV LWOB Ba/ibLOBAHHOTO LWTYyLEpa 1 0Cb 3TOTO WTYLEepa,
obpa3syeTyron He MeHee 60° C MI0CKOCTLIO MPOAO/ILHOIO OCEBOr0 CeYeHNs LIUANHAPNYECKON NN KOHNYECKO
o6eyvaiiku [cM. pucyHok A.12 (npunoxeHue A)), To NpuHMMatoT <= 1. B ocTasibHbIX c/lyyasx <p i 1B 3aBUCUMMO-
CTW OT BMJa 1 KayecTBa CBapHOro LBa.
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5.1.3 PacueT TONLWMNHbI CTEHOK
5.13.1 PacueTHble TONLWMHbI CTEHOK YKPensgembiX 31eMeHTOB onpeaensoT B cootseTcTsum ¢ FTOCT P

52857.2. N aNNMNTUYECKUX AHNLL, paGoTatoWwmnx Nos BHYTPEHHUM JaB/IEHNEM, PACUETHYHO TOJILLMHY CTEHKM SP
BbIYNCAIAOT NO hopmysie

sS =- Pp - 15
b 4u>M-P’ (15)

roe KoadhpuumeHT ponpegenstor no 5.1.2.

5.1.3.2 PacuyeTHy0 TOMLMHY CTEHKM LUTYLepa, Harpy>XeHHOro Kak BHyTPEHHUM, TaK U Hapy>XHbIM faB/IeHu-
eM. BbIYNCAAIT No hopmyne

_ p(d + 2cs)

Sp' 2 *I P’ (16)

rae koadumumneHT L onpegensaoT no 5.1.2.

[ns oBanbHOro wrylepa B 310 chopmyne d = dv

5.1.4 PacyeTHble A/IVHbI WTYLEpPoB

PacueTHble A/IMHbI BHELLHEN 1 BHYTPEHHEel YacTeli Kpyrioro Wwryuepa, yyacTBytoLye B yKpenjieHuy oteep-
CTUIA M yunTbIBaeMble Npu pacyeTe [CM. pUCYHOKA .6 (MpunoxeHve A)), BbIMUCASIOT No hopmynam:

[fp=min}/,;1.2524-2~(5, -c,)}. (17)

130 = min{/3;0,5"(d + 2cs)(s3- cs- csl)}. (18)

[na oBanbHoro wryuepa [cMm. pucyHok A. 13 (npunoxeHue A)] B aTux coopmynax d = d2.
B cnyyae npoxogsuiero wryuepa [CM. pucyHoK A.7 (npunoxeHue A)] s3=s,.
5.1.5 PacyeTHada WnpuHa

5.1.5.1 WnpurHy 30HbI YKpenaeHus B 06evaikax, nepexofax u AHULLax BbIYMCASOT Mo hopmyie
*0* JOp(s-c). (29)

5.1.5.2 PacuyeTHYy0 LIMPWHY 30HbI YKPENIEHUsI B CTEHKE o6eyaiiki, nepexoia uav AHULLA B OKPECTHOCTU
LWITYLepa npu HaIM4nmM ropooGpPa3HON BCTABKM WU/IM BBAPHOTO KOJbLA [CM. pUcYHOK A. 10 (npunoxeHue A)] Bblunc-
NS0T nNo hopmyne

Ip= min {£ LO). (20)

B criyyae oT60pTOBKM [CM. prcyHOK A.9 (NpunoxeHue A)), a Takke Npu 0TCYTCTBUM TOPOOBpPa3HOA BCTaBKM
WM BBAPHOTO Ko/bLa

5.1.5.3 PacyeTHy10 LUMPUHY HaKNagHOro KonbLa BblYMCASAOT N0 hopmyie
/20 =min{/2,"Dp (s2* s - c)}. (22)

5.1.5.4 inA oTBEepCTWiA, yAa/eHHbIX OT APYrMX KOHCTPYKTUBHbIX 3/IEMEHTOB Ha paccTtosHue LK< LO [cwm.
puUcyHoK A.4 (NpunoxeHune A)], pacueTHyIo WNUPUHY /p. /2ponpenensioT cneayowmnm obpasom:

- A5 30HbI COeANHEHNS 06eyaiikv ¢ KObLOM XeCTKOCTU, NIOCKUM AHULLLEM, TPYOHOI peLueTkoi [cMm. pucy-
HOK A.43 (npunoxeHue A)]— no dopmynam (20) nnm (21) n (22);

-0N5 30Hbl COeAMHEHNA KOHNYECKO 0b6eyvaiikun ¢ Apyroil 0beualikoii n 06eyaiiky ¢ KOHUYECKUM UM BbINyK-
NbIM AHUWEM [cM. pucyHok A.46 (npunoxeHue A)], a Takxke ¢ dpnaHuemMm wav cegoBoil onopoi cocyga no
chopmynam:

=L,: /[p=min {2, 4.}. (23)
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5.1.6 OTHOLWeEHNA AoNyCKaeMblX HANPSKEHWNA:
- NS BHELWWHel yacTu wrylepa

X, a1 min 10;

- ANS HAKNagHoro Konbua

Xmirjtaifct

- AN BHYTPEHHeN YacTu wrylepa

x3 «mlnjw'sbj.

5.1.7 PacueTHblil guaMeTp OTBEPCTUS, He TPe6yloLWnii LONONHUTENLHOTO YKpenaeHus
PacueTHbIil ArnameTp 0TBEpPCTUS, He TPEBYIOLLWI A0NOMHUTENBHOTO YKPENIEHUS, BEIYMCIAIOT MO hopmysie

<P - 0.4M0p(s - c). (24)

5.2 O4MHOYHbIE OTBEPCTMA B COCypax u annaparax

OTBepCTUE CUMTAETCH OAMHOYHBIM, eCc/M 6anxalillee K HeMy OTBEPCTUE He OKa3biBaEeT Ha HErO B/IMSIHUS,
4YTO UMeET MECTO, KOrja paccTostHue Mexay HapyXHbIMU MOBEPXHOCTAMY COOTBETCTBYIOLLMX LUTYLLEPOB (CM. pu-
CYHOK A.2 (MpunoxeHue A)) y40BIeTBOPSAET YC/I0BUIO

br Jd;(s-c)eJo;(s-c). (25)

5.2.1 PacueTHblii AnameTp OAMHOYHOTO OTBEPCTUS, He TpebyloLlero ykpenaeHus, ons cocysoB
noJ BHyTPEHHUM U36bITOYHBIM faBEHUEM

PacueTHblii fuameTp 04MHOYHOTO OTBEPCTUS], He TPEBYIOLLENO AONOMHUTENIBHOTO YKPENIEHUS NPU HATNYMK
U36bITOYHOM TOSLLMHBI CTEHKU COCYAa, BLIUUCASIOT N0 popMye

=c
o
1

- 0,8]MDp(s-C). (26)

Ecnu pacuyeTHbIn gnameTp OAUHOYHOIO OTBEPCTUS YA0BIETBOPSET YCNOBUIO
d~do, (27)

TO flaibHeNLWMX pacyeToB YKpPeneHns oTBepCTuii He TpebyeTcs.

B cnyyae HeBbINOMIHEHNS YCN0BUA (27) pacyeT yKpenieHus nposoaaT no 5.2.2 1 5.2.3.

5.2.2 Ycnosue ykpenneHns 04NHOUYHbIX OTBEPCTUiA

5.22.1 B cnyyae ykpenneHus oTBepcTus yTOJLWEHNEM CTEHKM cocyda Unu wTylepa nMnMbo HaknagHbIM
KOMbLIOM, IM60 TOPOO6PAa3HOIi BCTABKOW UM OTOOPTOBKO [O/KHO BbIMOTHATHCSA YC0BUE

Ap (S, - s,p- €9 Xi ¢ Aps2k2+ Ap (s3- cb- C,) X3 ¢ /Ip(s—s, - ¢)£ 0.5 (dp- d*) sp. (28)

5.2.2.2 Mpwv ykpenneHun oTBepCTUs LTYLEPOM NPOU3BO/IbHON (hOopMbl (CM. pUCYHOK A.1 (NpunoxeHune A))
yCoBUe yKpensieHns BblpaxaeTcs B 06Lem Buje

A, +A3ZA =0.5(dp-d J S (29)

3peck nnowaaun A, nA3onpegensatTca 6e3 yyeTa npnbaBok C. C4M pacHeTHbIX TOLWMH CTEHOK LWTyLepa
S,pwu cocyaa sp.

LnvHbl WTyuepa, yuntbiBaemble Npu onpegenexdun nnowagein A, n A3, BbluncnstoT: /Ipno coopmyne (17),
APno copmyre (18).
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5.2.2.3 PacyeT ykpenneHus 0TBepCTUS C NOMOLLIbIO Hak1aAHOro KosibLia Npy He06X04MMOCTI onpeaeneHns
nsowiaam aToro KosnbLa npoBoaAT rno hopmysie

Ari J-{0.5(rfp-d op)sp-/p(s-sp- c)- /,p(s, - slp-c,)x, -/ 3Pp(s3-ca-csl)x3}- (30)
X2

roe A2=/20s2— nsowagb HaknagHoro KosbLa.

Ecnun s2 > 2s, To HaknagHble KofbLia pekoMeHAYyeTca yCTaHaB/IMBaTh CHaPYXW U U3HYTPU cocyda wunm
annapara, npuyem ToJLWNHA HAPYXHOTO KonbLa npuHumaeTtcs 0.5s2. BHyTpeHHero — 0.5s2¢ c.

5.2.3 [onyckaemoe BHYTpeHHee n3bbITOUHOE faBneHune

[onyckaemoe BHyTpeHHee 136bITOYHOE AaB/ieHe BbIYUCASAIOT No hopmyne

2K,(S - o)[<T]
B Dpis oy @

rae K,= 1 — ansa uunvHApuYecknx 1 KOHMYecknx obevaex;
IT,=2 — pnsa BbINYKNbIX AHALL,.

n *p($1~ C,)ZI + (2pS2/2 + (3P(53 ~ Ca ~ Csl)X3

V. min I
! (32)
[ns oBanbHoro wrylepa B3Toi chopmyned =d,.
5.3 YueT B3aMMHOI0 BAUSIHUS OTBEPCTUI B cocypax M annapaTax, HarpyXXeHHbIX BHYTPEHHUM

faBneHnem

Ecnvn He BbINONHEHO ycnoBue (25). To pacyeT Taknx B3aMMOB/IMSAIOLLUX OTBEPCTUIA [CM. pucyHkn A.2 nA.3
(npunoxeHue A)] BbINOMHAETCA CreAyoLWMM 06pa3oM: BHaYase pacCunTbiBaloT YKPENIeHns AN Kaxaoro ns
3TUX OTBEPCTUIT OTAENMBHO B COOTBETCTBUM € 5.2, 3aTeM nNpoBepsAeTcs 40CTaTOYHOCTb YKpPenaeHns nepemMblykm
Mexzy OTBEPCTUAMMU, A1S YEro BbIYNC/IAT AONyCKaeMoe AaBneHne 418 nepembluki no gopmyne

2K, (s - c)yl9)

(P) 0lW +OpT*(s- c)V (33)
1+ r(S\-Cs)*+ /jp 7.2*'30(«3- +'if, (Si'-c; )xj +12p S 72 +
FIAE VEMIRQE  rooeeeessss s bjs-c)~ et e " (34)

*(«e b kZ$ *dkad3n)

Mpn COBMECTHOM YKPenieHUn BYX B3aMMOB/IMSAOLLNX OTBEPCTUIA O6LLMM HaKNaAHbIM KOMIbLIOM [CM. pucy-
HOK A .8 (npunoxeHue A)] KO3 ULMEHT NOHMKXEHUS NPOYHOCTU BLIYUCAAIOT N0 hopmMyne

, - UP« *OX', HV s»" W + ¥ X2+ ‘P(S3 - c; - c;,)x3 * ~Cc'~
b(s - ¢)
d +2cs pl\p <f*2c] ¢ Ap’
«0 dlb QJ b

roe L2 - minjb;/2p ¢ /2p}.

[nsa oBanbHoro wryuepa B hopmynax (34)mn (35)d*=d,'nd"=d,".

Ecnu ocb cBapHoOro wea obeyaiiku (gHYLLA) yaaneHa oT HapyXXHbIX NOBEPXHOCTEe 060MX LTyLiepoB 6onee
4YeM Ha TPW TOJILLMHBI CTEHKM YKPENISIEMOTO 3/1eMeHTa (3s) 1 He nepecekaeT nepembluky, TO KO3huumeHT npoy-
HOCTM 3TOro cBapHoro Lwea B chopmynax (33). (34) n (35) cnegyet npuHumaTth p= 1. B ocTtanbHbIX cnyyasx pii 1
B 3aBMCVMOCTM OT BMAA U Ka4ecTBa 3TOro CBapHOro LUBa.

8
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KoathhmmeHTbl TPOYHOCTN NPOAO/bHBIX CBAPHbIX WBOB WTYLEPOoBd), = 1M «p's 1,ecnu COOTBETCTBYIO-
LMe CBapHble LUBbl COCTAB/IAIT Ha OKPYXXHOCTU LUTYLIEPOB C JIMHWEN, COeAVHSIOLWENR LeHTPbl OTBEPCTUIA (CM.
pucyHok A. 12 (npunoxexune A)], LeHTpasbHble yribl y'ny'He meHee 60 °C.

B ocTasibHbIX ciiyvaax <p,'f£ 11 «p"< 1 B 3aBUCUMOCTU OT BUAA M KaYeCcTBa COOTBETCTBYIOLLEro CBapHOro
wea. KoathpuumeHT K3419 LUNUHAPUYECKNX U KOHUYECKUX 06evaek BbIYMCAIOT No hopmye

K3 = L26gs2P (36)

Yron (i onpegensieTcs B COOTBETCTBUM C PUCYHKOM A.3. npunoxeHue A.

[Ona BbinyknbIX gHUW, K3 = 1.

Mpu ykpennerun aByx 6113K0 PacnosIOXeHHbIX OTBEPCTUA APYTMMUM cnocobamu HYXHO, 4TOObI MOMI0BMHA
naowaan, Heo6xoAMMON ANA YKpenaeHus B NPOA0/IbHOM ceueHun (CM. pUCYHOKA.2. npunoxexue A), pasmella-
nacb Mexay aTVMu 0TBEPCTUAMM.

[ns pspa otBepcTuii (CM. pucyHok A.14 (MpunoxeHne A)] koaphnLMEHT NOHMKEHUS MPOYHOCTY BbIYNC/ISA-
10T No chopmyne

- ift -Ssl\
2b| +4/1p| Xi 4T
m2c.)’ 7 f + 2 @7)
(1 +cos2p,)(0.Bb, +d + 2¢4) + 4y — Q ~ ) 0 + 008 p2)(0.8b2 + d + 2ca) + 4/1p§— o~C')l]

PacueT no 5.3. He npuMeHnM, ecniv UMEeNTCA B3auMOBNALLE OTBEPCTUSA Y OAHO U3 HUX BbINOSIHEHO B
COOTBETCTBUN C PUCYHKOM A. 10. npusioxeHune A.

5.4 YKpenneHHO OTBEPCTUI B coCyax n annapatax, Harpy>XeHHbIX HapyXHbIM faBfeHnem

[Jlonyckaemoe HapyxHoe faB/ieHne BbIYUCAT No hopmyne

IP)-
) (38)

rge [pl, — Aonyckaemoe HapyXxHoe AaB/ieHue B npejenax nnacTmyHocTu, onpegensiemoe no opmysne
(31) kak gonyckaeMoe BHyTpeHHee N36bITOYHOE AaB/ieHne 4715 cocya Uy annapaTa c oTBepcTmem npy p= 1.0;

[p]le— ponyckaemoe Hapy)xHOe faBneHue B npegenax ynpyroctu, onpegensiemoe no FOCT P 52857.2—
151 COOTBETCTBYHOLLMX 06evaiiku 1 AHuLa 6e3 0TBEPCTUIA.

Mpy HaNMuMM B3aUMHOIO B/IMSIHWUSA OTBEPCTUIA [p]nonpegensetcs aHanoruyHo (p] no 5.3 Ans kaxaoro
OTBEPCTMS B OTAENLHOCTU M A4/151 TEPEMbIYKM, @ 3aTEM W3 MOSTYYEHHbIX 3HAYEHWU MPUHUMAETCS MEHbLLUEE.

[na obevaek v HULL C KOSbLLAMM XXECTKOCTM pacyeT NPOBOAAT OTAE/bHO AN151 K&X/0ro yyacTka c oTBep-
CTMAMU MEXAY COCeqHUMMU KOMbLaMW.

6 PacueT Ha MPOYHOCTb UMANHAPUYECKMX o6Gevaek N chepnuyecknx AHULL Mpu
BHELIHUX CTaTUUYeCKUX Harpyskax Ha LWTyLep [cM. pucyHok A.15 (npunoxexune A)]

6.1 LlmnuHgpuyeckas obevaiika

6.1.1 YCNoBMS NPUMEHEHNS pacyeTHbIX hopmyn

PacueTHble (hopMy/ibl NPUMEHVMbI NPY BbIMNOSIHEHWUW CNEAYIOLLNX YC/TOBUIA:
a) 0.0015s/Dc£0,1;

6) xc=_A_ <10,

rae s} — 9KBMBAJIEHTHAs TO/WMHA 06evaiikn N HaKNagHoro KoMbLa;
B) paccTosiH/e OT Kpasi LWTyLepa 0 N060ro Apyroro KOHCTPYKTUBHOIO 3/1EMEHTA, FA4e BO3MOXHA KOHL,EH-

Tpauus HanpsHKeHU, 4OMKHO ObITb He MeHee "R CS3:

I) UICNONIHWUTeNbHAsS TOJIWMHA WTyluepa S, A0/KHA GbiTb HA A/IMHE He MeHee jd cs,.
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6.1.2 OnpepeneHne 3KBMBAIEHTHON TOJLLMHbI CTEHKN 06eyvaliky 0Koo wTylepa
OKBVBa/IEHTHYIO TOMLLMHY 06ey4alikv 0KOJI0 WTyLepa BblYMCASIT N0 dOpMynaM:
a) ecnu HakIagHoro KonbLa HeT, tos3=Ss;

6) ec/iM yCTaHOB/IEHO HAKNAAHOE KOMbLO, TO Npu 2 2 A Rc(s + s2)

s, =s+s2j:2ecnM [12< JRC(s ts 2), tos3=s+min (s2" — *—-[ A X T -
"Dc(S-r 3a)

6.1.3 OnpepgeneHne gonyckaemblX Harpy3okK

LonycTumble 3Ha4YeHWs AaBeHNs, 0CeBOW Harpy3ku 1 U3rnbaioLLx MOMEHTOB ONpeAenATCca He3aBncu-
MO Apyr oT gpyra. 115 OLeHKN NPOYHOCTYM y3na BPe3ku LUTyLiepa Npy COBMECTHOM AeliCTBUN Harpy3oK UCNosib-
3yeTcs BbiMNyKasa KpuBas Npefe/lbHoro COCTOSAHUA.

6.1.3.1 [lonyckaeMoe fAaBfieHne An1s 04MHOYHOro OTBEPCTUA onpejensaeTca no 5.2.3.

6.1.3.2 lonyckaeMoe oceBoe ycunve Ha wryuep [FJ npu oTCYTCTBUM HakIaAHOro KosbLa BbIYUCASIOT N0

thopmyne
JFJ =[0] (s- cy max [C,; 1. 81]. (39)

C, onpegenstoT no rpadvky, NnpuBefeHHOMY Ha pucyHke A. 16 (npunoxeHne A), UNn BbIYUCNSAIOT no cop-

myne
C,aa0+a, X0 ¢a2xX2 +a3x3 +ad4x4. (40)
MapameTp X.onpegenswoT npu s, =(S- C).
KoadbcpmumeHnTsl a0- a4npuBegeHsbl B Tabnuue 2.
6.1.3.3 [onyckaemoe o0ceBOe ycunve Ha LTyLep Npy Ha/amunum HaknagHoro konsua (npu's, /s, £0.5)
paBHO:

{F.,] = minflFJ]; [F,3}. (41)
rae gonyckaemoe oceBoe ycunve [F,] 13 ycnoBusi NPOYHOCTY B MECTE NepeceyeHms LWTyLepa ¢ o6eyaiikoii
F,f] =[0] (s +X2s2- cy max[C,; 1,81]. (42)

XcBbluncnAT Npu s3 onpegensiemoli no 6.1.2.
[Lonyckaemoe oceoe ycunve [F,2 13 ycnoBusi NPOYHOCTU y BHELUHEN KPOMKN HaknafHOro Konbla npu
s, / s3> 0.5 BbIUMCAAT N0 hopmyie

IF*] =M (s-cy max[C,; 1,81]. 43)

onpegensatoT npyn dc=D2un s, =s- c.
C, onpegensaioT no rpaduky, NpuBeAeHHOMY Ha pucyHke A.16 (NpunoxeHne A), UK BbIYUCASAIOT No ¢hop-
myne

C, =a0+a, Xc +a2X2 +a3a3 +adX4. (44)

a0- a4npuBegeHbl B Tabnuue 2.
6.1.3.4 [onyckaemblii nsrnbawowmnini MomMeHT [M,]. AelicTBylOW Wi HA LITYLLEpP B M/IOCKOCTW, NEPNEHANKY-
NAPHOI K OcK cocyAa, Npy OTCYTCTBUM HAKNaAHOTO KOMbLA BbIYMCAAIOT MO hopmyne
I"] =N (s-c)2"max(C24.9]. (45)

C2onpegfensoT no rpaduky, NpuBeAeHHOMY Ha pyucyHke A. 17 (NpunoxeHve A), Uan BbIYMCASAIOT No hop-
myne

C2=mal ¢ a, Xc +a2X2 +33XE+34X4. (46)

XconpegensawT npnus3=s-c.
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KoadpcpumumeHTsl 30- 34 npuseeHsbl B Tabnuue 3.
6.1.35 [Jonyckaemblii nsrnbatowmii MoMeHT \MX npuv Hanmumm HaknagHoro konbua (s, /s 35 0.5) Bblumcns-
10T No dhopmyne

M1 = min I M, 2} (47)
JonyckaeMblii urnéatoLmii MomMmeHT [MxQ} U3 yC/0BMSi NPOYHOCTU B MECTe NepecedeHus wrylepa c o6e-

Yalikoli BblUMCNSAT No chopmyse

[MX1 - [al(s . X2s2 - c?d max[C2;4.9], (48)

XCBbIYUCAAIOT NPK Sa. onpegensemon no 6.1.2.
[Lonyckaemblii n3rnbatoLmii MoMeHT [M,Z 13 ycnoBus NPOYHOCTM Y BHELLHE KPOMKM HaKNa4HOro KonbLia
(npu's, /'s, a0.5) BbIMMCASAIOT N0 hopmye

[Mx2] - M (s - c)2" Tax(C24.9]. (49)

AcBbluncnstoT npn s3=s-cw dc=D2
C2onpegenstoT no rpaduky, NpuBegeHHOMY Ha pUcyHKe A. 17 (Npunoxenune A), UNK BbIMUCASAIOT No chop-
myne

C2=a0 +a, Xc +a2xX2 +a3xX3 +adx4. (50)

30- 3dnpuBegeHsbl B Tabnmue 3.
6.1.3.6 [onyckaemsblii n3rnbaroLmini MoMeHT [M. ], AeicTBYOLWMIA Ha LITYLLEP B NI0CKOCTA, COBNajaroLLei ¢
0Cblo cocyia, NPy OTCYTCTBMU HAKNAAHOTO KO/bLa BbIYUCASAIOT No hopMye

tmy1 =[0](s - cru - Tax(C3;4.9]. (51)

C3onpeaenstoT no rpaduky, NprBeAeHHOMY Ha pucyHke A. 18 (npunoxeHue A), B3aBUCUMOCTN OTA* um
BbIUYMC/IAOT No hopmyne:

C3- a0+a,Ac ka2xX2 +a3Xx+adxs. (52)

A* BbIUMCNAT NPN S3=S-C.
a0- a4npuBefeHsbl B Tabnuue 4.
Ecnun oTHoweHune s, / saHaxogutca mexay 0.2 n 0.5, To koadpdpmumeHT C3onpesensoT € NMOMOLWbIO

JINHENHOW NHTepRoALUN.
6.1.3.7 [Jonyckaemblii narnéatowmii MomeHT (M] npu Hanuumm HaknagHoro konbua (npu's, / sa£ 0.5)
paBeH:

[Aa = min {MF,1; [MA]= (53)
[Jonyckaemblin nsrmbatowmin MomeHT (Myl) U3 ycioBUs MPOYHOCTM B MECTe NnepeceyeHus Wrylepac obe-

yaiikoii BblYMCNAT No hopmyne

[MYN - [a](s t x2% cf max[C3:4.9J. (54)

C3onpefenstoT no rpaduky, npuBefeHHOMY Ha pucyHke A. 18 (npunoxexue A), B 3aBUCUMOCTU OT X; Unn
BbIYNCAAIOT NO hopmyre

C3=al0+a, Xe+a2xX +33XE+adxr. (55)

A. onpegensaoT npu s3=s + wiks2- C.
30- a4npuBefeHbl B Tabnmue 4.
1
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[Jonyckaemblii n3rnbaroLmit MoMeHT [M)7] M3 yC/I0BMSt NPOYHOCTY Y BHELIHER KPOMKM HaKMaAHOTo KOJlb-
Lia BbIUUCAAOT No hopmyie

[My2] = [a)(s - c)2" Tax[C3;4.9]. (56)

C3onpegensaioT no rpadiuky, NpuBeAeHHOMY Ha pucyHke A. 18 (npunoxeHune A), B 3aBUCUMOCTU OT UK
BbIYNC/IAOT N0 hopmysie

C3* a0+a, Xc +a2xX2 ¢ a3n8 + a4 Xc. (57)

onpegensietca npudc=02uns, =s- C.
30- a4npusefeHbl B Tabnuue 4.
Ecnun oTHOoWweHWe ToMWKH s, / ss Haxoasatesa mexagy 0.2 n 0.5 , 1o koahduumneHT C3 Ha pucyHke A.18
(npunoxexune A) onpegenstoT Npu NOMOLLY IMHEHON MHTEPNONALUN.
6.1.4 CoBMeCTHOe fieiicTBME Harpy3okK
MpeaBapuTenbHO NPOBEPAIOT BbINOSHEHWE YCI0BUIA NPOYHOCTU 4717 KaXKO0W Harpy3ku B OTAe/IbHOCTY:

Kpome Toro, onpeaensioT BbIMOHEHWE YCNO0BUIA MPOYHOCTY NPY COBMECTHOM AeCTBUN HArpy30K

jImax(|~ * @ Ipri A °-2¢*|)] 4 $2510. (61)

Cu npuHMMaloT paBHbIM 1.1. ecnu Harpyska onpegensisiack ¢ y4eTOM CTECHEHHOCTY TeMNepaTypHbIX Ae-
chopmauuii. B ocTanbHbix ciyyasx C4= 1.

®ronpeensioT ¢ yueTOM HanpaB/ieHUsi 0CeBOI Harpy3ku. Ecnv oceBas Harpyska Hanpas/ieHa Hapyxy oT
CTeHKM, TO0 @, cnepyeT NPUHUMATL CO 3HaKOM nutoc. Ecnu @, HanpasneHa B NPOTUBOMNOIOXHOM HanpaB/ieHUH,
TO B (hopmyne (61) @, cnegyeT NpUHUMAThL CO 3HAKOM MUHYC.

6.1.5 NpoBepka NPOYHOCTM WTyLEepa

MakcumasibHble NPoLosibHbIE PACTATMBAOLWME HaNPSHKEHWUA B WUTYLEpe AO/HKHbI Y40BNETBOPATh YC0-
BUIO:

P +s) | 5 |
s, ) n(d-SPES)-G) T As)E ) (62)

F2cnepnyeT NpuvHATL PaBHLIM HY/I0, EC/IM OHA CO3AaeT CXMMaloLLee HanpshkeHue.
Kpome pacueTa Ha NPOYHOCTb, MPOBOASAT pacyeT Ha yCTOMUMBOCTL LUTYL,Epa No hopmMysne

poNe - My
o]+ ™M (63)

rae [M] n [F]— ponyckaemble usrnbawoLwmnii MOMEHT 1 CKUMaroLWas npogosibHas cuia COOTBETCTBEHHO;

[p] — monyckaemoe BHeluHee faBieHve 13 yCN0BUA YyCTORYNBOCTH.

[M], [F] v [p] onpegenstoT no FOCT P 52857.2 ans obeyaliku WwWTyuepa.

Ecnu P2pacTtaruBatolan npogonbHas cuna, a p— BHyTPeHHee N3bbITOUHOEe AaBsieHne, To B hopmyne
(63) F2up Hafo NPVHATL paBHOW HyH0.

12
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Ta6bnuya 2

V *., ao a» ay
- 0.60072181 0.95196257 0.0051957881 -0.001406381 0
Ta6nuuya 3
ao ai a2 aj
- 4.526315 0.064021889 0.15887638 -0.021419298 0.0010350407
Ta6bnuya 4
V e ao a< a2 as a<
£0.2 4.8844124 -0.071389214 0.79991259 -0.024155709 0
205 6.3178075 -3.6618209 4.5145391 -0.83094839 0.050698494
6.2 Cdepunueckoe gHuwe 1>
6.2.1 Ycnosue NpuMeHeHUs pacyeTHbIX POPMYyN
®opMy bl NPUMEHUMBI NPY BbINO/IHEHWUN CeAYHOLWUX YCNOBUIA:
a) 0.001 £s//?e£0.1.
HWxHWIT Nnpefen TOHKOCTEHHOCTU <0.001 cnefyet BbINOMHATL, €CNW TOJLMHA CTEHKN [HMLLA He
Rc
npeBbILlaeT NONOBYHbI TONLWMHbI CTEHKM 06eyaliku.
rae s, — 3KBUBasIeHTHas TOJLMHA OHMLLA U HaK1a[HOro KosbLa,
B) paccTosiHue OT Kpas WwTyLepa [0 /1l060ro 4pyroro KOHCTPYKTUBHOIO 3/1IEMEHTA, A€ BO3MOXHA KOHLIEH-

Tpauws HanpshXeHWii, He MeHblue, YeM “RCs, ;

F) NCNOJTHUTEIbHaA TOILMHa WTyuepa s, A0/DKHa 6bITb Ha ANnHe He MeHee

6.2.2 OnpefeneHue 3KBUBANEHTHOW TONWMHbI CTEHKM 06e4aiikn 0Kono WTylepa

SKBUBAIEHTHYHO TO/ILLMHY 06€4aiiki 0KO0 WTyLepa BbIYUCSIOT N0 hopMyiam:
a) ec/im HaKNaAHoro KO/bLa HeT. tos, =S;

6) ecnn yCcTaHOB/IEHO HakNnagHoe konblo, Tonpn / r Jre(s +s2) =s +s2b-ecam 1<”Rc(s + s2).

to S, =S + min (s2 v'Oc(Is . 32)‘ S2)W2.

6.2.3 OnpegenieHne fonyckaemblX Harpy3ok

Jlonyckaemble 3HaueHUs AaB/eHWs, 0CEBOI Harpy3kn 1 n3rnbatoLmx MOMEHTOB ONpPeaensatoT He3aBucu-
MO Apyr OT gpyra. [N OLeHKM NPOYHOCTM y3/1a BPe3ku LWTyLiepa Npy COBMECTHOM [eCTBUM Harpy3oK UCMosb3y-
eTCcs IMHeNHoe CyMMVPOBaHNe NoBPEXAEHWIA.

6.2.3.1 BcnomorartesibHble napameTpbl

N PacyeT MOXeT GbiTb NPUMEHEH ANS 3NIMNTUYECKOTO AHWLLA, eC/M PacCTOsIHUE OT HapyXHOW KpoMKu LWTyuepa,

13MepeHHoe no xopae, He Gonee 0.4 HapyXHOro AnameTpa AHuwa. CpedHuit paguyc gHuwa S’ NPUHUMAeTCsl PaBHbIM
pasmycy e BepLIMHE 3/I/TMNTUYECKOro AHNWA.

13
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6.2.3.2 [lonyckaemoe gaBneHue 419 04UHOYHOIo OTBEPCTUA onpeaenstor no 5.2.3.
6.2.3.3 jonyckaemoe oceBoe ycunve Ha Wwryuep (FX) npy oTCyTCTBUU HAK1a4HOrO KO/bLia onpeaenstoT no
rpaduky, NnpuBefeHHOMY Ha pucyHke A.19 (NpunoxeHune A), WK BbIMUCAAIOT No hopmyne

(FJ =[a](s - ¢)2(1.82+24J] + K4 Xs + 0.91K4X), (64)

roe X, n Kii BbluMcnsawT npy s, =S - C.
6.2.3.4 lonyckaemoe oceBoe ycunue Ha wtyuep [FJ Npu Hannunm HaknagHoro Kosnbua

PY =min fIF,I; [F*]}, (65)

roe fjonyckaemoe oceBoe ycunuve [Fx1] U3 ycrioBusi IPOYHOCTM B MeCTe NepeceyeHus LWTylepa ¢ 060/104Ko
onpefensoT no rpaduky, NpuBegeHHOMY Ha pucyHke A.19 (MpuioxeHue A), i BbIYUCASIOT No chopmye

[Fxi] = [0](s + X252 - C)2(L82+ 2,471 f K4 X4. 091K4AX2); (66)

X4un Kx BbluncnsoT npu s3=s + X22- ¢, onpegensieMoii no 6.2.2.
Jlonyckaemoe oceBoe ycuime 13 ycroBus NMPOYHOCTH Y BHELLHER KPOMKM HaKNagHOoro KonbLia BbIYNCAT

no cpopmyne
[Fx2] = [0](s - €)2(1.82 + 2.4UT T «k7 x1 * 0,91K4X2). (67)
roe \  BbluyMcnAwT Npu sa=s - ¢ ndc=02 a napameTp Kx=1.

6.2.3.5 [lonyckaeMblit U3rnbatoLmii MOMEHT [4 ] MpW OTCYTCTBUM HaKNaLHOIO KojibLia OnpegenstoT no
rpacuky, NpuBeseHHOMY Ha pucyHke A.20 (MpUnoxeHue A), Un BbIYUCASIOT No hopmyne

[U>1- [cl(s cf™ (4.9 ¢2.0/T - K4X9 ¢ 0.91K4X2). (68)

roe X un Kt BblunciaoT npn s3=s-c.
6.2.3.6 fjonyckaeMblii n3rnbatoLmii MOMeHT [M J Nnpu HaNM4MmM HakNaAHoOro KosbLia BbIMUCASAT No hopmy-
ne

141 =min{[4,1; (4 2} (69)

rae [4 1, gonyckaeMblii n3rnbatoLymin MOMEHT 13 YC/TI0BUSI NMPOYHOCTU B MECTe NepeceyeHuns WTyuepa c AHU-
Lem, onpeaensioT no rpaduky, npusefeHHOMY Ha pucyHke A.20 (MpunoxeHue A), v BbIYMCNSAIOT No chopmyne

[4il-M(« *722 Cfa (49 ¢Z0Juk X * 091k<x2). (70)

Xj 1 K BbluMCAAT NpY sa. onpeaensieMoii no 6.2.2.
JonyckaeMblit n3rnéaoLmin MoMeHT (4 J 13 yCnoBMSA NPOYHOCTMN Y BHELLHEA KPOMKW HaknafHoro KonbLa
onpeAensaT no rpaduky, NpuBeAeHHOMY Ha pucyHKe A.20 (MpunoxeHue A), in BbIYNCAAIOT NO hopmyne

14r1 - M (* - cf-jf (4.9« ZO jU KIK *091K4X2). (71)

X. BbluncnsAT npy s3=s- c ndc=02 a napameTtp Kx- 1.0.
6.2.4 CoBMecTHOe felicTBME Harpy3ok
MpefBapvTeNbHO MPOBEPSAIOT YCIOBME MPOYHOCTU A1 KaXA0N Harpyskn B OTAENbHOCTY:

@p=pp] " 72
or = [Fj *1; (73)
b= 440 S1. (74)

14
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KpoMme Toro, onpesefisiioT BbINOHEHNE YC0BUI NPOUYHOCTM NPU COBMECTHOM [eiCTBUN Harpy3oK
max (|®p+ ®,[; [®7; |®p- 0.20,]) ¢ [®,] S 1.0. (75)

6.2.5 TlpoBepKa NPOYHOCTU WTYyLEPA
MakcrmasibHble MPOAO0JIbHbIE PACTArMBAIOLLME HaNPsXeHWs B LUTYLepe AO/KHbI YA0BNETBOPATL YC/I0BUIO

No + 71>+ + & <rol, Tfix
4(si-o») TW *$)(«, cs) x{d+s)(, -ct) 17 (76>

Ecnu F2co3paeT cxumaloliee HanpskeHve, To Ft cneflyeT NprHATL paBHOIi Hy/io.
YcToiumBocTb WTyLepa npy p =0 gomkHa 6biTb NpoBepeHa no gopmyne

MU - P
Ecnn F2pacTarvBatowas npoAosbHas cuna, ap — BHYTPeHHee U3bbITo4HOe AaBfeHne, To B hopmyne
(77) F2np Hago NpUHATL PaBHbIMU HYJHO.
[M] n [F] — ponyckaemble nsrnbawwmnii MOMEHT U CKMMaloLas NpPoao/ibHasA Cuna COOTBETCTBEHHO,
onpeaensieMble U3 ycnosuii yctoiiumeoctu no TOCT P 52857.2.

15
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MpunoxexHue A
(o6a3aTenbHoe)

PUCYHKU, NOACHAOLWME TEKCT CTaHA4apTa U pacyeTHble pasmepsbl

PucyHok A.1 — KoMneHcauusi BbIpE3aHHOTO CEYEHNST WITYLLEPOM NPOU3BOJIbHOM (hopMbI

16
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PucyHok A.2 — YKpensieHne B3auMOoenusiioLux oTBepcTuii
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PucyHok A.3 — OG6Lyuii ciyyaii pacnofioxXeHnsi B3auMOBIUSIIOLLUX OTBePCTMi

PucyHok A.4 — YKpensieHne OTBEPCTWI NPU HANMUUW 6IN3KO PACMONOXEHHbIX KOHCTPYKTUBHbIX 3/1EMEHTOB (Henpexo-
Aswme wtyuepa)

18
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PucyHok A.5 — CmeLlleHHble WTyLepa Ha BbIMyK/I0M AHULLE

PucyHok A.6 — OCHOBHas pacyeTHas CXeMa COeJIMHEHMS LWITyLepa co CTEHKOI cocyaa

PucyHok A.7 — YkpenneHue oTBEPCTUIA NPU HATMUUKN NPOXOAALLEro WTyLepa

19
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EEEKUYYyyyyy

PucyHok A.8 — COBMECTHOE yKpenjieHne B3avMOBUAIOWMX OTBEPCTUNA

PucyHok A.9 — YkpenneHvie oTBEPCTUIA OTOOPTOBKOA

20
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PucyHok A. 10 — YKpenneHvue 0TBEPCTUS TOPOOGPa3HOi BCTABKOW WK BBAPHbLIM KOMbLOM

PucyHok A.11— Hak/ioHHble WTylepa Ha obeuaiike
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PUCYHOKA. 12 — YyeT B/IMAHUA CBapHbIX LLUBOB

PucyHok A 13 — OTBepcTue 415 oBasb-
HOro WTyuepa, nepneHgnkynsapHoro K
NMOBEPXHOCTN obeyaliku
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unnuHapuyeckas o6eyalika Npu BHEWHWUX CTATUYECXUX 6 — cepnueckoe AHuWeE npu
Harpyskax Ha wTtyuep BHEWHNX CTAaTUYECXNX Harpys-
Kax Ha wTryuep

PucyHok A.15

23



FOCT P 52857.3— 2007

24



FOCT P 52857.3—2007

PucyHok A.19 — Tpaduk gns onpegenenuns [FJ
(BepxHsas kpuBasa nNpu K= 1; HUKHAA KpuBasi — MUHUManbHoe 3HavyeHne npu K < 1.0)

25
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PucyHok A.20 — Ipadvk ans onpepenenuns [Afl
(BepxHsA Kpuas npu K = 1; HUKHAA KpUBas — MUHKMMasnbHoe 3HadveHune npu K < 1.0)

YK 66.023:006.354 OKC 71.120 ro2 OKTT 36 1500
75.200

KnioueBble cnoBa: cocyAbl U annapartbl, HOPMbl ¥ METOAblI pacyeTa Ha NPOYHOCTb, YKPEMN/IEHWUsI OTBEPCTUiA,
Jonyckaemble Harpysku, WwryLepa
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